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plA\ 9 ^ULjj JjUj q^ LJjjjjj jfc 4-^uail 
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plA\ j ^ULjj JjUj q^ LJjjjjj jjp 4-^uail 



lg_La ^Vl 4_jujjUuJ| 6^J 



a^J La lg_La d^J^C L_jUjujV 1 *gj^ J I ^ * J I £^l (Jj^J* O^ clA"* - * 1 ^ i* ^ L>0^ J (SU^ C5^ J^ 

1 JjllVI jl (j^a^Jl jl t flliaJI jl xSlall jSilt jl kaJll J jl g I j^ i^all J La£ J - k]| jl *LaJl j3jj 

# Ail^Al j L_jjJdll j JSVI {jc L_fl3j!lll l_jUjujI ^jc J^*^ ^alaJl CjLjjIjJI 4_ilc Jli La ^jSj ^il^latxJl j 

(. ftllai &J *lxJa]| JjUj <jc p-Ual^U 4->jn Cj^aJ jll cillj <jc (, kliaJ ^.UJl j (JjIjjuJI (JjUj <jc- p-UaliVI CjIjjjIj <jl Laj 

,&Aa> Jc U^_Ld (JS CjIjjjIj (JjUjI L_fljjuo I^J 4jUj£-g 

^a L* jl^i-« j /tui^u L^-^> (j^.b Lg-Jc-I s-L* jiil 52 Jlj^ j& f**^ 80 ^-Oj u^^ ^ l£-^ (3*J« " ajui^jI J (JjIjjuJI jl-^-a 
^i AjaiaJ) ^i (JjI jjoJI 4_ia£ J (j^ij (Jun^j , a^II J 6^j^.j>JI (JjIjjuJI (JiLdj jlil 4 ^-^ jfi 20 Jl J^ J^ ^£^-^ ?r j^ 

^j^xiill (j!/Lk <j-a (JjIjjuJI a ' aa SI JJttJ ^£ e-LJl (Jj^ (JG- ^J^* - ^ J ^^ ^ W J <jl 4JaLudJJ (j^-aJ O^J lP 3 ! J-*VI <j-a ^J^xJl 
a£J»JJ J^jjI jlg-aJI j 4Jjg > nj ^jjlkxll J Qj^xjuuV P^-J^-3 ^«^-J cJ^*"^ jW^ , ^ c ' -^r^ L-flliaJlj ^jjjI m^yi {JJ^J # (J^±iil j ^jjiilill j 

( flliaJI 4JLa. ^ j # ^jjjjlaJl <!La. <j-G aUaJI ^JC jIjJIj jjstJdll jA t flliaJI CljUi^lc kjaul .s-LJl <Sil a > ^ Jl ^ 4jLaJLoal£ 

6^9U a^II ^i (JjIjjoJI (j-^aj 4JLa. 3c ^jIaJ^x!i]| AjgiaJI (JjL^J m QA^yA) (Jja^ \l 4JLa. 3>i ^j^i^ >*MI ^JuU (jl (j^J 0^3^' 

# dL>LjaxII till5 ^ ^i^J ^ JJ>»ij L<ui L-llal! ^I aIjSVI (>a a^JI ^i«^ (j^a^sJ aJaJI dl!>Ljax] djl > ^al^J ? JjJl <;l^ (JJ^J l^Ld (JjLujj 

.fJOiaJl (j-C <JJ^' J^ ^'J^VI Jl ^^1 (j^J^ <-!J^ Jj^ iS^ LS±^*^ JIqH (J5U. Jxi jA L_fllLiJl 4JUJ ^LjIjII <jUluiVI 

Jc jjjj ^jy? i^- ^LalxJI ^j <jj^JI cjI^jVI J # ^jSjuJI JjJ! lP 3 ^ ^^ J ^^ \'K^ ^ H^ L ^^'^ lUc- J i^- 

j 4j^)jJa£j| d^xjI j A-Ai^3l ^j-d Qj^jjjojj.^]! ^jjoiiijjaJl ^jjj^)ll CjI jl^al J^\a qa JjI jjudil (j^aJjJ Ajai^jl CjUj-g^A ( . uaJLujJ 

4_L^al^]| (>-^) (JjljJaul ^J-<^ i^ C ' ^ r*-^ ^* - >■> 6^U j J ^JJj|^)JUdj| ^)JjJ 6>JU^ i ^C- CjUj-d^jl 6^A (J-OXJ # ^^)^.l CjLj-G^>& 

.(JAjA\ C_flUaJl 4JU. J dj.JaJ j <liSaJ ^A 4jU1miVI &i& (jilj # ^U^3I j ( . llill Jl 

^IjxSl (>a*J ^jlaJAxll (jialixJl j Aj^UH UiUJ) JjSJ l^U. ^ ^1 ^jU^ll 4jU1miVI ^ ^jud^il 4juI jll 4jUu>iVI 
a^IU AJuoaJI ^j-d AkLaixJl tillj ^Jj jj* J djl jjixjjl Kjtk (J^lxJJ j 4jK ^il ^Jj-aJ! 4_iC jVI Jc JJjJ jll Ajjl-LoJ^ll 

a^xjj li^j j (jn-suill l^j JslAj ls ^\ jlj^ll 5JLa» Jc g-Ljaill c flliaJl <!LaJ 4q\*i^^l AJuoaJl CjUKImiI CjI jjjIj Ail jjj CjSjII x^ 

^^J^^aII L_flliaj| 4jLa. ^^^-J AC- J (JJJ^l^jl 4jLa. ^J-a jaU^jl ^Ud jlj^lU j^Xjudil 

(Jal ^>a«JI J » sk\*\\ ^a^joill aju^> UJ^ .^liaJU aA Jjlj* j a^Jclij Aj^Ij ^ J-ax!I J ;a ^Ldll j L_jLudll AjaiaJl ( allk-j 
4_ia.U ^ ( fll Q^ jl J jjIj jj£I ^5^)^.1 ^^-^ (J-« ^-^J / flliaJI *£> j <C jjoiJ ^jjlLaxJU jxA^i <jli I^J ( flliaJI j^J <JjujLuda. 

<jK3I 4jL^1ujI (jj£j <illi£ .'(J-O-^ t_flUaJI CjU!^' J Uj£i - ,; j > » Jll <JixJI 4JUJI J j^ j ^A*A\ lJU^ <c^jjuj 
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^j^l ^jUjujV ujj^ ^ ^ u^^ u^ ,^^ .(^M r 1^1 ^jujI j* j^') ^ g - ^.:jr' ; Aj ^ cs^t *^' (j^ t*^) J^ ^^ 
(diabetic ketoacidosis) <£j£^\ ^^ ^^ i> <^Vjll ^j^A\ lP 3 ^ gH^s u^ l£^ , 6 I j^KjI ^ ^j^l 4_J j^ <^a 

^ J^juJI 4_JjuiJ C5 £jJ ^1 a^31 ^ J^*Ji <^J £^J^ ^ 3JLaJl 6^A ^ .s-LJl Jjlli ;»^C- x^ tialjld ^alxiall aIJlu a^C 4_La> ^ 
a Jl 4_jJaj^^. 6^U j ^kl ^a^^J 4-^ Aj-ftjuJl X-A^J j ^^11 <JjLl<u£ J^*J 4-^JuaJ (J m*^ niil ^^JC ^^-^XJ <jl <j£-aJ (j^J ^J^JJ^ 1 ^^ 

# 4_a£I jl<Jl a^ajuJI (j-G aJI t <hui 4_A3 4-JAjuoJ 

4_ILaJ! tilli L_Jiii . p j^ 4_L^ ^ cj& j^ ^5^ (J^^U j^ kSJI 4^ ■* (Jlli ^lLJI j-a ^j^ 4_l<£ Jjlii <jL <iu^JI ciA^jVI duii 

/>M1^\I CjLftJ^jl (JAG' 

cilLaixiVI J I C5«^JJ ^-« s-lx-aVI ^ (JjIjjuJI (J£ (j *aJ dJ AJuaaJl t qlq-sll L-UjuoJ tilLouiVI 

^lijl ^n^J ^j-d jl^i-l! AJ-« (J^-^ L>^ '^'>'' LPtj^ (^\ pJuaaJl ^"^^ Uij^VI ^^lijl ^cilall 

c aj±kj 4_i3 4-iAjuaJ ^jJl ^ jl ^ a \\ b\ > ^>^ (jLdl^.1 S^U j j (JjJl (ci *^ j^J-<"^ aj-djudll 4-iAjuaJ ^jJl ^5 jL^xul j <jll<Jl L-jI^IjI 

.(JjIjjuJLj (JjJl 

.^>axJI ^^£i £* (Jij j %80 J^ JULVI AJuia. ^J ^UJI ^JjoiJ .Sj^ull <!j^£ll 
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plal\ j gULjj JjUj £jfr jjgjjjl jjfr 4a^I 



fUhll JjUj <> gUa&VI 



J ClAjjJj^)J jl CjI j»ll&jJjla jl , jj&^ Jajuo Jc al *Ja]l t*13i a > -^ 11 j^S ^**^ ^ (J-a JJal Latxia jLoilVl lSj^HJ La^liC 

Cjjaj ale J^- 1 ^ '( J^ *^ ^j) J^ ^ <~£^ U^vaW j\ p jail »Ua Ajlijll (j-a J^ 1 J& ^ - > -^ 11 ^j-a 4 alia a jaLal 

jlj <_£^}1 jlilcVI J^^ ^^ J*$\ ^^ Uial 1 il j .&J;iC. jl ^a^all 4-lfuU c-Ijjjj <L<ujda jjj (j-a ^40 ^ 1 Jl jLoilVl 

.^^aVI lWj*-11 l>^ ,J£*^' ^^^ U^J ' cJ^ ,r(LU "' ^P" U ^^ '* cl)^ J^' pJ^' J' Q^^yt^ ^LajULa A_iijLa ijj.rt.nJI ^j ^^ >'*'" 

j ^JjilaJ) Ala^a »Hc L^ajj^aa. a > ua 11 c-ljj JSla. ^j-a 4jo£J pJ*l} LS^J >*J^^aJI ^1 ,4£Ua]l TrtllV >1 *Jall a i oa 11 JaxJjjjJ 
4-ljJajVl U^*^V1 ^ alia rt .Vunj ^aJ Ljajlj ,Ia^xj 6JJC. jl ^*^>^. UJ > ^^ *Ula. J '^jjufldll ' j\ c-liJl S^tcl jl ^-jLluJl 

.<JJ*$\ CjUUill ^ ^3^*11 j j-jafill j ^HdiUll j AajaJla (j ja^l (^J^^) 

aC- 2 Jl 1 Jl a > ua 11 ?tIjaj 4Jj^a-all ( jja jaj!)la , jLoilVl *"Q J Lkilil ^.a-uaJ ,Ludl31j CjI j»ll& jJ jlall ^a aC Ja x-a 
li& j .4iUa ClAjjjla 4 J^ 2 ^ (j^J^^-^ (J* r^^" J^ (JL^*^! .AjLiilxi J a > ua 11 j.a!>.>lj ^al (jal^ajl c-Lall ^a 

^jjK 1800 Li^jj ^Ul jLoiiVl c*llfrLaLj .j^jaj^U JaljJI *UJI <ji..n ,u^" ujj t> cjUIjc. 4-2 ^U^j 

j ^ uJl jlj ^Jju Jfl liA . jJal UlxL J jalfrloua jjal 4iUal JjaUaJ ^jJaljjll j J^Ull IxjL ,ajg^il AjvojLojVI CjUUiU 
^jjja-^1 (jjajajlall ^11^'unj <Ajjda ^jl£ 1 il Li-djJ >*a 2 Jl 1 Jlj^- ^J (jl cj^-^ a J^' J^^- ^l*Ja ^1 (JjIjjj V ^ill 

. JlaJl jA c ^u3 tdli Jal j ,JaSa <Aja^a J 

AjjjJaC AijJaj a > ua 11 ^-i ^-Jjjj^)J c_Ja^<i Jal (jl dlia . (jja. j jluJi jl AiLlal] jj ^a ^ a > oa 11 ,-i l1iujjj^)j]1 (j3^ ^ V 

^ajj* Ld^lc .bb jjc. jl ajoial] ^joLjjVI ^UJl CjIjjjjjj l^il jl Cx^)\ >>it!1 jj^ll ^j^aljjj jl CjLajJjI 1^1 ^i J^jSj AJja l^c 

jj^alc; Jo L?J : ^ ^U^JJ^^ L^ ^ J ,^<AjJaA aJJ Jj >^J^ V ^^ W^ r» > >Q 11 ^tlaj V ^aJt J S^lj djlliJjjJ 

6^j1^31 6j^)alL<Jl AiUall (j_>a M5 J 'L^ (J^J J^ ^-^-^A 3 M5 (j^-JJ^^^ U^ L^^)^^^ >l*Jall Cjljja^l li!)La. (jjajjlull 

Lui 9 ^.Li CjLo)^)C. ^-Jjl jl ^J^ ,4-ilajl J (Jjjj^j J^)C. Ja C—laL^aJ . a > ua 11 J (jj^^ LP^ J^ ( " ^ * 1 / 1 J^r^ P^-iaA ^ 

4_LuA la uc. 4jUc a > oa ll (Jal^ <alia]| j3^ <J ^^Hj^)^^ (JIa*Jjuj1 p jjJaj-d (J*aJ 

(j* %90 Jlj^- c^O W^a*^ J UJ^" ^l^^ll A^JoilVl jl jlgJjlia Ajalj ^ jl^^ll 4jL i jc a > oa ll J jjA^l ^ cV'^^ 

j (jjA^jl (jJj^J (jl »l5Jj!^ 9 (j-a ^-lia jjal ^)3jJ ^iA^jl ^EJ-uuil (j-d ^aljll J^)*jl jU l^-l . jjAJ (j-d ( J^ll W^jj 

AiUaJl^J Ulk^ ajudaJl ^jj jj] ? Jaai3l fJudaJl <a.lj <lla. J J/gun^ll AiUall j jaJ Jl<ill ASjjJall ^ ajoiall J l^j ja 

.<jaJl Cjlijlall Ail£ J "Jj^-^ ASlkJl jja J <Ljiall 6^A al>lalual .<£jai3 A-oj^UI 

^3>JIL,L^W.> 6 of 15 



141000 c_j a > ua 11 -ijjjj fti^i u^-^ j ^j^^ <**^ 15 ,^-Sj L*£ ja a*£ 70 4-Jjj lS*^ (jLajVI lS*^ Aitkll ^jjj^-a 
a*£ 6 j ,(al*Ja ^1 (jj^j L^jj 78 (jc ^LJS ^jJj Sj3aJ ^^^ AiUaj ^ >-.^ »* \\ ^jjj^ ^^ uj^ ^^-j <^a ^1 ) lSjj^ 

AiLkllj j ^ »* N ^JJ^ U^jJ ^5^ ^1) ^jjJIS 24000 c_J - > "^ SI *1}JJJ 1 $ & *< j CjXjaO J£ai c ^Io l^alc.1 CjIjjjjjj 

iaJt£ *_JJ ^ ^Ulfl JSI J& ^^jl J I— L^ >>it\I ^i £jJ^j5L£l£JI ^ (jj^k-ojl p jrt^ rft j ,(LajJ JjjoC AjUjI SAaJ AjjjjLjjVI 

.( <C.Ljj 12 ^1 ;»JJ t L^aJ 6.1al AJJtkllj ^Jr^-s uall ^JJ-U tk^jl ^i^jLo ^1 J L$JJ^ 900 AJjUaJ a > ua SI ^,JJ^ tgi£-aJj 

j (jLaijVI ^->.>^ <jjjI jj JMa ^ (J^j2 4jx±iLa3l aJL^JI ^i ? 1£ju*j jj£^3I cj! j»ii& jjjI£3I ^ 4jj^k-a ~ > -^ SI <J ^**'"j V 

j CjIjjjjjJI cdl^LaLj cSJJ^ 1800 ^II^Lolj ^ill j ^*£ 70 AJjj c5^' cjL^VI jLf ,4jfl jjj^all ^jijB A^gunl 4_ii£ 

J^*jjjjj (jLoijVI cjVj . ci l^ >>it\I ^ (^joLjjI lp^ bbi^L j ciAiiij^JI ^ ac> 75 (3^S ^ .AiUall ^*tiJV (jj&^JI 

.^jLoijVI £^ <Laj-aJ^ AjjolJIj 4_La&l L_fijUaj3l JSI ^A l^iillaj ^^jll L-L^ >>itSI 

Ajjj l!^ 3 ^ ^ ^^) P > 'O " ^'Sfl'unj . a > >i^ SI tg_^.ti^J ^jII Aj^IajI AiUall jJ^aJ aj^ >ti\l ^ a& 160 L^a^l (jLuiJ^I c3^s 
C_jL^acVI J pLa^l AlajjjIjJ l^_Ld aJacVI ajjjIII JLa*JjjjI iaJJ .^.Ix-dVI (J-o (j^tLa-all Jj£jK3l ^ aC. 180 ^Jl ^LaJI 

^axJ (J.AT.J.H3J ,^,Lo j (jjJjl^ll ^Jjoi£jI ^jli ^jI l^JjJ^J J IgjAjoi^l iaJJ L- LL^ i*£. 144 ^Slj^. ^1) '"cf^ ^^ LauJalj 

sjIcV ysil j ^1 Jl a^jUII ^l><JI 6^a J£j ^jj ,^U1I j jjjjl^l .\i».^jl ^jIj j^ cij^' ^'>* ^ ^j^jtj^ 
.(Cori cycle ) "l^jj^ ^la" ^j^' ^^ ^.. SI ^ l^j^ ^1 cj^UjII ^^uou j .%20 

aj Ailli^ CjI jjjIj <S JjIjjoJI ^j^Aj (jV r- > ^ SI ^i ^^^ p > "^ SI (J^J^ (jj^ ^S^- ^) ^ xJall (jc Cjfl^^l ^J^*^^ ^S^- ^ 
Jl ^J^J liA j Ljaikla ^1 ^ jJ^jaiJ^I j>^jA (JjLjla JjSj , ('(Jjl jjoJI j ^USl JjUj JC ^UaljVI ' ^ Igjll Jjiajll 

^^jja^j <jj^aUJI a_J\ jj| i^a^< ^l <SLiJ| ^ L-iuJI jA j ( lactate) cjjj£)UI ^i3jj3 ^;>^ jj^jlill x^ J^UjII 

.AjIjjjjjj C5 Ic a > ua SI M^J li^J j CjIjjjjjJI qa Jj£jli3l ^ju^il ftjlcl x^ J^^' I^A .6^1 SjjSXal! j ^j£xJl 

J-a*J V ^AAi£ (jJ^I (^al^JjoVI <^^S J xJall (jc L^j^lSIj ^- - galj V C—UjoJI I^J) Ai^3l A-Jj^j^^ (j-o Aldl£j ^Vl ^ ; - ^ J 
Jjj^j] xjtiLd cJ^^ J Ailii^l AjL^j^jI J-aC jjj^Ij ±&1\ AjL L_ ll^ ,I6U^I SjjSAaIi 6Jj.ui1a3I <jjjIjJI ^JtjiiLa cJ^^ 

^>jiulj_w-> 7 of 15 



^ V^j , jj^jlill ^^ Jl 4 ali^ a\\ Au'^\ JUiVI c> ^j^ J^l j f^l J ^'j^ J^l ^Ij^l c> AilLL^ pljjl 

li& jjfL ^ij ) AiLkll ^i3jj3 j JJ^jH Jl ^I^JI c*13j JjJ^ 4.U&JI ^La^VI - > -^ SI j ^Sll J^LaU .±j$^ IgJLutlJ 

.( acetate ) rVnnVI *^U <Go «jjS d±i^ aL&I <*j!)UI ASUaJI ^x^j ^l jjjj j Ai*l£JI AiUJI difi Jlj^> j^j^f 
.( tricarboxylic acid cycle) " A\u^jiJ<Jji ^^U <£la " J cjii^VI ^ lU*^I ^ 4^1^31 aI^jJI 

liAj *U j jjjjl£3l ,llu£ jl jlj Jl ALj^j j jj£jl£3l ^ 4iLkl3 J*l£]| (j^yimVl jA tgJjl .ASUaJI ^^a^VunV 

jA diUjJI .^Ij^aJI ^Jl CjIjj£ J ^-J^ ^ JJ^J^' C> ^LA^I J^ AiLkll (jA^Vmil jlSJI j .pUJI J ^-J^ 

4_i3jVI ^l^-aJI qa jj£jl£3l A-il> gaj (jj^ia (J^ jl!j^-^ Ai^3l J-**^ r > "?~ ^ *t^jl 4j£J (J^ (J* 4_H^^I ^a-alj^JI c*]!)lgjjjj| 

. Jj3j£ ^j,n«s uill ^jJa^lj^JI (JLaxJjjdU 

• cJ^ ^— ^Ij^k^j^l Cy* c ' "^ ^ uj^^ 

(j^-^j 4iV Cj!^ >>it\I (Jj3 ^ jj£jK3l (JLa*JjjjI (jc a > >i^ \l L^SjJJ .4jJ AiUall j^L^a-d (JLa*JjjjI J 4jl}^)ia J;}^ J (j^iVitl 
.frlj-oaJI aJI CjIjj£ jl pUJI Aj^JaloLjV ^ill j^^l AiUall j,^^i^ CjliiijjJI jl jjA^I J^IojIj J-o*JI Cj^JaxIl 

.at 40 Jlja. j-ti^j *lj^JI cjljjill j Li^jj Jj^jK ^6 150 Jlja. Jl pUJI j-U^j 

6^A . J-oxj) I^J aJI J JJ^ JjI CjLaaloil ^axj (J!)IxJjjjIj AjLocI ^-liJJJ fi^lcl J^Ia ^ jj^J^I ^i>^*> Jc Ai^3l cJ-^S 
.AiUal) ^-tijV CjIjjjjjJI j jjA^U CjXJo*]! J^IojI j , Jj£jlil3 ^.Ija^JI ^1 Cjljjill J^IojV ^r/ 1 ^ j^ Saj CjLial<JI 

. Jj£jK3I AjL±li gaj ^JC AiUallj 6^Jjjj3 4_uA^3I ^aL^-VI ±&^\ ^^JjjjJ 

,4iUa3l jj^j^j J ciAiiij^JI 
j CjIjjjj^JI a-i1> gaj Jc ^cLjjj (^j£joJI lSj^I cH 3 ^ c , \ 1t "J a L ^ >Qi l5^I) u^j^^I u^^ u^ ^j^Sr> ciiAiill ^ ajI ^c-j 

Cj!^ >>it\I CjljjJj^)J (Jl^J ^_Ld J iaJkLjjJ AjUo1\ (jC L-flajlll C— UjoiJ (j^^g-SI jlj^l CH 3 ^ (jl VI »f>"Q 'I J Cj!^ >>it\I iaJ ^ 

.4-Lol*]| CjLjjIjJI t ^>,i^v 
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A-suji^. CjIjjjj^)J (Jl^J *_La 4 j£ ^j ?(j^ * A 1|>1 l£*^ >r*J^ l£^ (j^ A*^ (^\ Uj\£$ V (_£^j( ^akjudl ^jlj Lubjl c-Lolxjl Ja^.V 
tgiilj <ajo^. U^jjj ^l AiLkllj a^jJjJ 4Jl£ JJC- ^ 4_la£3I ai& . Jj£j£jl c>> P^ 150 Jl 100 pjJI l^U> JjL" lit 

.IglLal^V ^j^jjjll dl^L^jjojl ~ > ua SI s-l^-^ ' A ~^ * J JaS > mj L<^ 4x-LoJ 4j^*j3 4_^l£ 

^ ^Lj^ j^l l5j^^ S^IjjI Sj;iAjl 4 >>ijul AJjlLul) t " )\ \f\jjA\ ^ oc 100 uj^-" £-* A * m cjc- ^j3*-^ l>* ^-*^ ^*-? 

JIAj J& *U3I JjIjj Jl f\ t kll ^ c-iSUI jLaijVI A^l^ jli li$i • JjJI ^1 *L<^I M^ c^' c^ ^JJ^ o$ -O'j*' 
^ jj£jl£3l A-ii> gaj a > -^ SI * j ^ > mj .pLa^JI ^j^j jA (cjI j^iAjjjI£3I ^ p jjj jj£jl£3l j^jjj (jlj cjLjjIj^I <Jjj 

. a j^ ni SI ^ jj£jl£3l *_l^a *j LaJ > >ij V ^ <h>b)U (j^Jj . i— L^ >>it\I CjIjjjj^)J ^ t-^l^j ,4_i3 4Jj^k-o3l CjI j»li& jjjl£3l 
j£jjj Jl (jjA^ll t^lij (JJj^J *_liaJjjjJ V 4-^JJ ^J_>^ (JJ^ C5^l 4j^Ia (jC ^jl^l ^l*Jajl CJ^J^ (jLoiJ^I ^>>i^ ^_iLjjjjJ 

.^l^tll jl^ 2> SI j pU^ll ^jj^jJall Jj£jli3l 

Jj£jK13 <£!)I^LjjI jh^'n .aKI (jH\ Jj£jK3I ^^- ^ > >0 SI ^SS^'unj aljtkll ^jc L^ijjll ^ Jj*^' CjltLoj ^JjVI J!)L^ 
Jl Jj£jK3l td!)l^Jjjjl AjjolJ Jjj^aj ^JC .CjIcLjj ^_Jjl ^*J jij^a ^Jl AtLaJI ^i aC-40 (J* ^J^ ^l*Jall 6 J^J^ C^^' 

jj£jl£3l t^S!)l^jjjj| Ajjolj I^a ^ijj < ; *\^ . jj£jK Jl (jj^k-all (j^j^j^yl^ll lS^j^ r > "?- SI 3^^ ^^^1 ^ CjLdl^c. 4 >>i^^ 

(j^jfLLyl^ll JS < J tN^*i>,i\ ajj ^1 J| J£VI ^^C jI^sUjjjI X-d Ll^JjJj ^aikjJ AtLaJI ^fl CjLdl^)C. SjjjdC Jlj^. ^Jl 

.J^jjJI J'j^ ^ ^1 (^& (JJJ^-oll 

at 5 AiLkj Jj£jli3lj pU^SI ^jjjj C5 it - > -^ SI kaUj (i^j j j^j^j!^! ^ jjj^JI <Sa ^ J*i3l 1^ ^j^ Oj^j^' 
t^lli ^o .(aj^LuoVI <SLaJI ^ AtLoJI ^ jj^jlill ^^6 Jlj^ ^1 j*^^ l-jL^oVI j pUJI jl Ulc ) a^LA\ ^ 

%u*\S)l Ajjjjj^aSl AiLkll ^i3jj3 I^SU*1ojV JjA Jl ^j^. ^]| l$jfl c>^J^' ^li*il jj^jlill Jl^ V ^1 6^-Liaol - > -^ SI A^.jj 

S^Li ^ a^jI ^jq'iun . (JjjuijS^SI 6^Li j 4j^ uj ^iaLi^.1 Jl uj^^ ,a!t hSI (jc c *^1tSI ^j^ > ; nSI ^J aj^ > ; nSI JI^j ^jc 
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^ J a^a^I ^c ^11 gi ^tajj ^1 ,^ jjii£ *UaVI )^j^»»j <^JI ^j ^uu^ j&*\ j (hydroxyl butyrate 

(J£jj1j p jj^all ClA-JjJ ^^C >£J^3 l!^ J ^-SL^JI &^A ^ (jj^liLjjJ ^.Ij^U ,Viir .nil p jj^allj Qli\ * ga^ll ^ ^J^«JI jjl -Ia^.j3 Lljlj 

.^cjJalj 

Jl <*UaJ jiki C5 £3 A^^l 4j^ c> J& ^ ^ ^ > >Q fl J-l^J .Ajiijll ^ ^tj^II ^Lkill Jl ftJjaJI ^6 j filial ASlkll 



CIjUj^JI J^M-i <l/^ ' 4l£// A-aJjj AjLjC &y^l Sjj£>UI <jujIjJ]I < ^i ebdxJI J±z.y , AjjJall ^jl«-SI Al^a l^JjjoiJ AjjjI j J ^i 
jj^pal 4-ijJajVI (J^*^VI (e& I^JLwUjjjI (j^jxl (^joLujVI CjIJj£-<JIj a > u^ 11 *1}JJ^ CjljjJj^)JI j (jjA^ll cJj^** 1 c^ cJ^^I 

.(gluconeogenesis, oxidation and ketogenesis) AiLWI 
a^lo <JU AjJ j^j (Centre for Rheumatic Diseases, National Hospital, Oslo, Norway) ^jjj^I , jL»jl 

^a ^iC^AjjjU Ia^xjj) j pU AjUjjj oAaj ^gjJa^Aj) ^jc al * Jail l^xi-a .Jaj^JJl (Jju^LiA]) a^JJLdj^) ^jJa^AJ Qll\ > ^*^ ^gjJa^i 
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^i Ajj^JI L^laJI J ^jlj^ll ^Ij^ll ^>axJ ^jjoLiai 21 *J;lll J A-AjoJI Ajjll ^XJ a^13 ^j-ajaij *Luxll *l£ . C5 * T nia3l J^VI 

aJI Ll^L^ pljjl (J-* Pj^ cH 3 ^ j& ^^ < . V 1 " cj^j .4_l<^1I (j-a *-AjoJI pj^ ^*h ch 3 ^)^ 3Jla* (jj^^ Ij^-j • u^j^ ^-^ 
JlAj '-UjouiJI icliall c ^aij ^j* iS^L j^Vn ^jII t£UJI ^IjjI c>ij ^j' (CD4+ lymphocyte) »1 > ^nti 

^i S^LjJ Ij^-J < J ii*^J »^>^l ^L^-^ ^^ cH 3 ^ (j^ j5SI A-LdaJI s-l^a* (JJJjI cH 3 ^ (j^ Lal^S (jjjjl c>^J £-* C—LaallLa 

^ j5l U* jjjll j-oSj £* ^' J^ u^ (J^\ (Th2 (interleukin-4, IL-4) cytokines) t£UJI c> jaJ ^jj 4_ilUi 

. c_A$^U Aj^la^ll t£UJI 4_ilUi ^UjI 

201 1 AJjoJ ^ajJagJI jlfraul j > gal t roll Jj^fiil 4K<^ IgjjJdJ JjjuU AIAjoJI (jj'Tunll J^la* 6^j^C CjLjjI j»ll (JjK'i ^i 

4_LaAl r'nnM A_ial£ <LI ^jVI ^-J^ 4jIj U£^-^' ^J^'V*^"! . Ai^ll *^<ujjj ^ia^aj ^iaj^a *_^> JJjtlill 4_iiLa UJ^ ^J^J* 

J^la* >$J^1 ^-^ P J^l ( " ^ * r ^ L *° * CH 3 ^^) ^ (J^f •f a ^ c ' ^ * £-^ c . "'V ( .^J ^ J es JU * a ^ < ^ *^3^ ^fm^l^ * 1 .1x11 

(jl <jjj|j^3l T* J^J .aIjI 4j!)Ij ^xj ^al^)C.VI P^^J ^-^ (J* I »^jI f-^uaJ ^a^a ^ ^ullaJI ^alauuoVI AllaJ li^^la* CjIcLjj 

(probiotics) ^^jjjIjjjJIj Luc. *£ <\\*hi (jj^j (jl < ,v>j j .^jill ci^ ^^ j pj^I J^Lk J^VIj ^aj^-all j. a 1>.>lj 

c-jj^aJI j cjlj^Ja^JI j a£I jail ^ djj^jJI (symbiotics) c >a£jjjLL<uaJI j JC5 SI j*ll jpA\ 't>j*± j cjJll ^ ^jja-jJI 

(jjjUu ^ui ^ia^ll \±$j ^uj! >^i^\Ij SjjJa-d cjIjjjj^uII ^jIj cjLjjIj^II 6^a (Jj3 ^jLoJI jlijcVI (jl^ .^^Ull j Llll^ill L&-G 

^ jaJl ^ il > i)\\ JJ^Lill ^^UjI ^IxJall JjUoJ jI^aLjjVI ^iaJ^ll ^ic c_±^J j Aillk-a <x<u*ll ojlajll ^j^fl ,\$ n>ni LiJA^ ^Ua. 

.6^i£ Alia, j AluAJ ^ic 

^jjjoijUI CIujj AjjjIj^II ^ .2009 AJjjdl ^jjlLJI VLjaC-VI ^jUaj ijc jA ^ill" ^a.jljjjill Ala^i l^JjjoiJ AjjjI jJ ^i 

4jur> ^i LaUJj IjJ^ C— Ut-lj (c^ljLall ^.Ij ^a^d a^II ^fl Aj^IjJ cjUnj ^ill ) AjjjI c^IjjJI ^a-dla. ^jlj I^Jjjla <x-dLa. ^ 

xk\^\ liA j ,AKlj JSI ^ c-iaaj AlxaJ pUJI jia^ l^jl ^1 J * Sail ^ diaall 4_iLc ^j 'foraging t^jjall' 

jjja^)ill j tijjJI j'^^ ^uj 4i!)lc. ^ja.j ^.Luxll *la.jj .AjjI^xII 4-LoaJI j p jaJlj %£&£. Al (j^lj 9- 39^11 <jc ^ *°^^J 

j t^LjjJI ^jia-dla. jl .(^UJall ^jc c_ laull A^^) ^1^11 ^U^ C5 lc j^tall ^a.lj c>g ^jjj cj^^ J "^Ij^ll J^ J^ ci^' 

iajJaA AaalJ a > aa SI ^i (jj^ ^^^ ^J^ U U ^ ^ (j^ U^ 1 (^ •Ail^ll ^"^J (^^ (j^Llia j j^il^ll (jl^^ JJ^^)^^ 

.( AjjII j ^jl^ll J ,S-ilall , jlaillj ,Ai£Jlj ,t^lLujjVI paJ ^i J^) L°JJ^' *^Ld ^ ^jl^ ^fuiJ ^ic Ajjla^ll CjIjjjjjJI 

J »C5^^ j,^al^ W\lj , jj^llj ,^>-<iill j ,^*tlill ^A jjja^ll AjjoUJ A-illxll A a* K^l j a! t H \l ^i jjja^)ill UJ^-U aJJ Lsliij 

J ■> u\i ^c L-jaall ^il^ ^-i-aj ^ill ^jjj (j^llia LgI .c_iij^1Ij ,^-lijllj ,^<ullj ,(j : iill j ,AilaJI 4^£lill 4_iuullj j # ^jUi\\ 

j ,4JaLJall j ,bb JJC- j ^jluillS ^.IjjJaaJI (jljjVI ^— ili CjljjjJaaJI j ,^a.VI J jjJaa.VI J^H J , Cj\jjJa-oaJI ^i J^iS 
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*_jj J t h \l ^IL j .iLaaall j Sjl^pjj (^joLji^. jA ^jjj j^tlia jl Luc .CjLi^juLd j^ lg-g-jl >n La j (^3^31 j j-L^IjjIjI 
< Lualll ^IL Jjjtaj jj^«-S ^-A^t ^^ j (jjta^ S^*-S Sjl^pJJ ^ - u\\ ^a^)*j ^*j j^tiiill j^ 4jj£-a 

IT 

4-Li/ ^_3 AjJUaJ^Jjl 4jjh\l 4\-\<\\l I^j^jjmJ *LujI^;J ^J .AjjI^xjI j>^i! W\l j)^> jffin -*> > >i^ \l t^-iS £*ti^ ^^jI Ai& 1^*11 fij^S 

^D^L cjIjIjui Aj^Ij Jj (jjll jL^zJI JXl jIj<1ijj] ajj^ ujrf"U ljil£ uj^ i-jL^all jj^i^tl 4JUJI <luiljj iiuu .2004 

eVjA A^nn CJ J& AjjL^yi ajjIjjJI {in tl jJb ^i* ^Jj^J J 944 <1uj 4jUJ 1941 <±uj ^> , <iptUI ^LJUJI l^j^JI 

AjL^sI cJLal^.1 jLj^JI ^J Llluj £jy& (jl cj&y 4£tl^yJI jjj ^J AjjIJxJI {^ II ^jL *LujIjj]I ("i^lilml .^j£1I Jic- c—iLAtl 

AjjjjjjjjoJI < qjW a x A^ \ <jjj( jj ^_i j .2006 AJjoJ 4-iau^all 4jL*JI j 4j^*j3I ^i 4_i3t_aJI $.1 jVI ^ V a W^J^ 4jjjI jJ ^3 

i^lj^ll riyVnJ 1945-1944 aiJI lDU LjUI ^ ^j^ti t^jll J^VI j lWj^I *Lou]| o^j*j cjUjj Jj^ 

Aj^JI 4jCjVI ^al^al j ,<L<uaJI j ,(2 p jj ^j£joJI UJ^I CH 3 ^) t - J ^^ ja "^ ^ L>^^*^l J^tl^l j>-<i UJ^^ a&jjt£* 

j ,aJI JaxjJa pliSjl j ,^l ^ ftjjJa-oll jjAJ AajoiJ ^ CjIcUjjI ^J^-J J ,(^1511 ^JakJI j ,4jjAj^JI A^jill) c_JH3 

^i ; <jt > >i ^Jl ^^^ P J^ JliLaVI ^aj*J jU AjjjIj^I CjjAJal LailJ .AjjI^lSI Ajj> ^^ ud3l j jLlJJjajjjjoJI j ,JjJI JV j 



a^j ^ .l^joiij t ^"^j ^^-^^ fM* C5^J ,1-LLjj IAj3^)*j ij 6^)AUa ^.LuxjI (, L^jSI ^jJaLJI <jj£jl ^"ll'ny ujJ t L^alllQ ^i 

• ^^"^ jj^J ^S ^gJLliJa cJ^^ l^JLstilj (*Lj^^ L)^ ^j^JI A*jLd aA.ljJJ j l^iS Aj.rt.nJI ^IjJJ jjLoiJVI ^->->^ ^i Li^L^JI y*Z. 

(Jx<i ? J^JJ V r- > "^ II L!)Lk ^axJ jl . ^«JI ^-fl j^^Lall ^aLkjuoVI ^JC jUajjaJI p jJjjo C_jLijjjI ^^.l jA ,liA ajajjJI 

A Y\ > >i a 7r 1 > ^"1 ajajoJI j)^ AJaJI c bJaJj jl 9 <SlaJI 6^A ^ .Ajlij j^aJ C5 1jj j jLoiJ^I jj^ ^ ^-J^ ^^ .^JU^itII La^LiJ\ 

4jK \l Cjljj£-d ^.U l^LuaiJ j jjjLjJxj 4^£l jxajI aj.a.>.>JI tdij A hI^Ij 4 >^il^ L^j^)ia Claj lj!)Lij| aj^j .AjjjjjJs j 4 a$ a 

^jj^j^j j^,| jps UjIaII ^j^.i ^»^ /nU J - UU ajt ^"^ J CjUJJj^ijI X .ll> taJ jA (^JOUudVI a JJJJ JJj) ^)]| J-OC . a JJJJ JJj) ^)]| ^g-rt.>.>lrt]| 
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. ClAjjjj^iSI *_l^a ^i tkc-l j^.1 ^axj J^JjjjI jl 4£liaj| jj^paS Ig^alWunl j aj..<u.uSI c^SSj (JjlVn CjL> jjjj jjj! Jh aj£j .4£liaj| 

.(Autophagy ) ^lijjjl ja ^jJl^l V^l j ypl^SI ^^\ aA^\ ^ ^^^ 

j-a jjj^II ^Jl IjL^ajJj ,lg SafaJJ ^Sl J-alj*JI j Ia ji^J ^Sl lWj*-SI J SjALSaSI fi^A AjjjI J^ ^ic c.La]*JI <■ a<r-. 

La ^i j L& a^ ^\l (j^Jj .Ajj^VI j S.VJ»rtil 4jj1j^j^\I ClAj£^aj| ^axj j ;ai*jL 4-flLiLa Cj|l-^.l'Vn>>iVI ai& ^a*J . ("il^l"n"unVI 

UlLa j^ 3jKN ^l^-VI <Sl^. Jj>^i^ C5 lc <SlaVI .^-£^.1 <SL^ J 4-iiiJI p J$J ^C- JajJliJ AjLmlSI ai& jl Lc^ajJaj-a ^>a^ 

^iSI j^l j^VI ^Lf ajL^»VI ilU. jl W^ ajjI^I ^1 jJI j ^J J^»j {Ms l$'^ j*VI ^fjVI <^i ^kk Jj>^ ^ 

.JjtJaJI jc t al£jcVI A^iiJ 4jK\\ J^jlaJI s-li*]| <Sa <SLa> LjaJ tg_La j .AjIaiS jj> ui^jVI J^j^aj Jlifc 

^i l^cjij *Hc. Cjj^II ^aJ l^jjdij a > >i^1 AjikSI jl i^\ . A_iLiJ) Cj^-a (3^ <^^^j2jVI 4jLac jL ^^a 9 c,Lai*JI ^^3 ^Kni^l 
J pLa^l \piL j\ 4_nl£SI SUUtt Cjj^ Sic. ' . ilSll Cj^ > hr, t£U> Cjj* jA c*SSi Jc <SlaVI j l$Jj£i jll ^V^' ^^ 

.t^lli cjj^ ^ tjj^ C5 ^lijjjVI c_i*L jiiSL*JI tiK J j ,4_ioLa^l 4 U\*s \\ 

y gaxJI jl^-aJ3 laflla o (J*5 l^J (jj^J ^3 AjLoxJI 6^A . ^*]l ^J^ia Li^L^JI ^i CjljjJj^llj aj.<l>.>JI (Jkj (JC (Jj1>.ha3I jA 

Lajj j C_jL^acVI L>^J^ W^ jO^'j^^^ ; ^"^ ^ C5^' L^^ ^^ j^-^J S-^'j ^ 'cP'^' f^^l' cJ-^C- ^ J^l jl 

.(jUa^joJI 

^jiaj-d j .l^jll Jjckll ^JJJ (jJa. ^Jl ,1^jIJj£-qJ lA td^l^Loalj AJaJI fiLi^. c ^ic Sal Q^ SI J!)Lk j-d ? 4jC.LoJI ^JalaJI \^1a 

J ?cP^J^ (ji^YnA ^a^d j .l^laC (J^ (Jr^ J ^-^-^^ C5^ ^-^Ij^SI ^j-^->iSI AjI jl lS^-^- el)-* ?(^>^^^7 J^.^'l ^^>^SI 

IjjJ 4-iLa*]| t^SSj C_l*Jj ^ t^S3i£ .(jUajjoJI ^ial^al ^a*Jj a > n^ SI (jjolxJjl (jLlJjjjJ (jlilSI 9 (^jjoIc^)SI JSjuoSI J (jjoLi^jlj 

.AjJSII 4 UU S1 1 fijjtloSI ( . ilSll jl^. ^1 j^.1 Jl ^1 sjIcV ^>*^SI cjIjahj^II *Uj ftjlcl J L^hj 

\^L La l^-La jSi! djVU. 6^xj c ^lijjjVI j^J ^JJ .CjlnaJI ^>a*J AjSUi jl ^^Sl 

.aLjL ft^iol J * m jo j^j^SI ^ aKv.Nfi <SL^ J La£ ,*^\ ^ qAjxj^\ <Sa <SL^ J - 1 
.^^.lijjjVI j^^ J aaLjjj AjjjVI c^ 3 *^ J^lualj p53 cj^SI £i* - 2 

.^^.lijjjVI j^^ Jc- ^C-Jjj-^SI ^LjaC^I ifiS A L^ ^\i 4jjJ*^| ^a*J (^aju - 3 
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.A-jjgiilll ^al j^VI c>^*J ^*^-*j (J.at.j.>.>ia3I Ajnjul - 4 

.LpUJI ^j*. ^o l£UJI J Ujj^VI ^tpj - 6 

J£jJLj AjjjjUI j <Ij£U3l ±\jA\ £A ^joiaJI J^Lju j^ 9 ^lxJall Jc* lJ jjJaVI jl iaill lie jl 9 ^tu^JI j^Ji J!)U> 

jj^ uul (Jl^Ia. ^LaJI ^axj UJ^-" (j^-^ 4±^.ja3I ai& J^Ia p J^JI ^^lijJ . JjVI ^L}l *-JjaJI J^Ia aljluirt k±u ^^jjJj 

JLo fiJJ^J CjIjjjjjJI J£Ij ^cj^ajj fijjill fii& J!)Lk j*U»\\ ^ Jij] j .p j^JI ^-l<u->.>3 li& ((JAa La aII j>* j j^ > ^>U 4_Jjuu3M 

^UUI <jc dlaoll 4j£ jib Jjxj^II £-i«J LgiV 9C ^joj J^lliif ^n*JI L^aj>^i^ CjIjj>>i^I j jjo^I j JjLJI jl J^nti O^U? 

jl ^j^UJI jl c_J13l jl t^LuoJI JjIjj c*Ui£ ^UUI jc <»i^itt <*ita Jl ^Jj jjliall SjIaJI <£lji3l jl Cj\jj£joJI JjL2 . 
Jl jL *U jju-o^ Jl ja. jLaijVI ^iaj) JjJI Jl jfll 3JS ^juni ^j>^i\l J!)U> *U3I Jl jL^VI ^U. J& a^I ^Vl ^*j 

^XJ e-LJl 4-3JJUJ j-a j1*Cj\ t w i (jSSj .^-%l»jJa UJ^ t ^ffi^ r 8 ^ ^" , ? ^jM^ U*^ (j^l J^ V<( ~' (3^1 (J^ vj. J ^ •C(*J J ^ 

j£_Jj j!>Lk ^ > aa 1| J dj^aJJ jll dlljJjlxjll 0^ -(JJ^l\ CjUcL^ttll J ,Ai£ll J jj&JI j^J-^ '♦"'"* ^^^ **J"^ 

jl_^j| < . nV'n ftj^aL I^J Sj^jI t^lt lD^ ? 6^aJLoII CjIjIjIII A-d!)ljjj Jc JJ^ ^^ J^^* -6 LP^ cJ-^S pLa^l (J*^ 9 ^l j > ^\ ) 

A j > ^iLaJI 6^A A^lxjJall jjojiill l$J^ J*JjjjJ . ^jU >i a j s-Lglj! (j^ Jg >'n\l Jlja. JJJ-* ^>-*J J ^baJI ^aj^l «^*J A-<ujjl_a. CjljljS 

.AjaIj c-jUjojV j^j^U u^aI j-^I £l^ J ^ J 

(jl (j£-<ia3I qa jll CjlicLja^ll ^^lij] jUaaVI ^C CjIjjjjjJI cJj^-" *^J^ L^ajJ^aa. j a) atJaSI J p ^Ull (^^-J^ < /fj 



j »"Vvtl L^xjJall ,Cj^ljJa*JI jj.rt.^3 ,4j^x-<JI ^alj-dVI »^a <C-ll<JI AJS ,4jj^JI AjCjVI J jjA^I • ^^"^ ,Aj1^3I J »li^l 

^jill (jj-ij cj^ .Liajl t^lli ^xj j & jL3| ^ J| jjjUII ^Ui J>^j\ J^aJI <^^l ^1 ^j>^ jji3l 5ia.VI ^^ j>^' -^ 

j (j^JaJl AjjUjIojI jiaLk-d cJ-<^ ^^' c^ 3 ^ J J^lj^l *L^I ^Jj^a jl .4^1 j-<JI jjJ ^JC O^J^' ^J^' Jj^aa. I Jl 

,aUi gall j)-d ,^1^31 J AjoLo^I 
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orthostatic intolerance 

norepinephrine transporter protein (NET deficiency) 

4 renin-angiotensin-aldosterone system 

5 (i.e. NO, PGI2, endothelin, EDHF) , metabolites (adenosine, Ca++, C02, H+ ions, lactate) , autacoids (histamine, 
bradykinin, 5-HT, PAF, prostaglandins) , local neurogenic mechanisms such as the axon reflex and neurogenic 
inflammation (CGRP, substance-P) 
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